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Group Aj t Unit: 1633 



Title: NOVEL HaNSGENIC BIRDS AND THEIR EG( iS 
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Washington, DC 202$ 1 

Sir: 



DECLARAT IO N uj^PLK 37 CFR_ 



I, Jeffrey Rapp, Ph.Dl. hereby declare as followjs: 



1. 1 am a staff scierlisjt employed by AviGenijs, inc., of All ens, GA., licensee of the subject 



June 1999. I consider myself to be skilU i in tlie art of avian transgenesis. 



My curriculum vi ;a6 is appended hereto, 



PATENTS 

Attorney Docket No. 2401 1-0002 



Sumesh Kaushal 
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2. The following rep >rfs experiments conducteij by me person illy, or by those working under 
my supervision, tc produce a transgenic chifjken expressing an exogenous protein, following 
the procedures set forth in the subject application of Ivarie, e al. 

3. One set of experiments was designed to demonstrate the exi ression of human interferon in a 
chicken, as sugges lek at page 32, line 6 of th| specification. 

4. Following the tea :htngs of Example 1 (Vecijor Constructor ) of the specification, an pNLB 
CMV-IFN vecaJwks created, substituting jan 1FN encodii g sequence for the BL encoding 
sequence of the E sample 

The DNA seiuince for human interferon a-2b based on hen oviduct optimized codon 
usage was created us ing the BACKTRANSLaJtE program of the Wisconsin Package, version 
9.1 (Genetics Comp|teV Group. Inc., Madison, Wl) with a codon usage table compiled from 



the chicken (Gallus M\us) ovalbumin, lysozyme, ovomucoid 



template and primel oligonucleotides listed m Table 1 were amplified by PGR with 
polymerase (Stratag^i La Jolla, CA) using 2K) cycles of 94 



arid 10 sec. PCR product? were purified 



gel by the "crush an i jjoak" method (Maniatis et al. 1982), hen combined as templates in an 



amplification reactio i ising only IFN-1 and IlfN-8 as primer: 



njand Xba I and gel puijified from a 2 I agarose-TAE gel, then ligated 



into Hind III and Ybh I digested, alkaline bhosphatase-tre .ted pBluescript KS (Statagene), 
resulting in the pi istmid pBluKSP-IFNMa|Max. Both stiands were sequenced by cycle 
sequencing on an A B| PRISM 377 DNA Sequencer (Perkii .-Elmer, Foster City, CA) using 
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and ovotransferrin proteins. The 



C for 1 min., 50°C for 30 sec, 
torn a 12% polyacrylamide-TBE 



The resulting PCR product was 
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universal T7 or T 



primers. Mutations i| pBluKSP-IFM derived from the original 
Oligonucleotide tempLk were corrected by sjfle-directed nm agenesis with the Transformer 



Site-Directed Mutagenesis Kit (Clontcch, Palo 



removed from the cJrrUed pBluKSP-IFN w|h Hind in anc Xba 1, purified from a 0.8% 
agarose-TAE Gel, aifdlligated to Hind ill an& Xba I digest ;d, alkaline phosphatase-treated 

^ which contained TFN coding 
promoter/enhancer and SV40 



pCMV-BetaLa-3B-d> , ffhe resulting plasmid iwas pCMV-IF 



sequence controlled |>yj the cytomegalovirus immediate earl; 
poly A .site. To clone 
the NLB retroviral p asinid, pCMV-IFN was fjjrst digested wi 



thji IFN coding sequence controlled by tie CMV promoter/enhancer into 



were filled in with lileWw fragment of DNAj polymerase (Hew Fngland BioLabs, Beverly, 
MA). pNLB-adapterlwas digested with Ndel ajid Kpn\, and b 



5. Following the 



Klto, CA). Th< IFN coding sequence was then 



h Clal and Xbal, then both ends 



3th ends were made blunt by T4 
DNA polymerase (?ei England BioLabs). Appropriate DN\ fragments were purified on a 
0.8% agarose-TAE ;;ei then ligated and transformed into DH5a cells. The resulting plasmid 
was pNLB-adapter-c|M|V-IFN. This plasmid was then digestec with MM and partially digested 
with Blp\ and the ap; »ripriate fragment was gej purified. pNL 3-CMV-EGFP was digested with 
Mlu\ and Blpl, thei klkaline-phosphatase treated and gel purified. The MlullBlpl partial 
fragment of pNLB- idipter-CMV-IFN was ligated to the hrge fragment derived from the 
MluMBlpl digest of \ NtB-CMV-EGFP, creating pNLB-CMV -IFN. 



transduction particles of pN LB-CM V -IFN Were produced 



Senta packafirjg cells (Cosset et at, 



procedures of Exarnpl^ 2 (Production of Transduction Particles) 



cel)s/35mm tissue Jiltjure dish in F-.I0 medium (Life Technologies) supplemented with 50% 



1990) were plated at a density of 3 x 10 s 
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calf serum (Atlanta Bi$lcjgicals), 1% chicken setiim (Life Technologies), 50 \xgfm\ hygromycin 
(Sigma), and 50 u.g/m . fjhleomycin (CAYLA, Tpulouse, Franc s). These cells were transacted 
24h after plating witoM ug of CsCl-purified pfNLB-CMV-IFT [ DNA and 6 |xl of Lipofectin 
liposomes (Life Techi olbgies) in a final volume of 500 [xl Optimem (Life Technologies). The 
plates were gently rodVejd tor four nours at 37 ° 



media was removed, 



medium supplemented vJith 50% calf serum, 196 chicken serun 
|jg/ml phleomycin. TN next day, medium frorji transfected Srntas was recovered and filtered 
through a 0.45 micro l filter. This medium wa^ then used to t 



the filtered medium 



Technologies) supplemented as described abovte, in addition 



concentration of 4 j.ig 



prior to viral harvqjst 



washed once with 1 mli 



C in a 5% CO 
of Optimem 



recovered from Senta 



cells was adced to 9.6 ml of F-10 (Life 



nil. This mixture was added to 10* Isold; packaging cells (Cosset et «/., 



1990) plated on a ltBrjim dish the previous day, then replacid with fresh F-10 medium (as 



described for Senta ferbwth) 4h later. The next day, the m 

I ] 
medium which also to^tained 200 ug/ml neomycin (G418, 



medium was replace! jwith fresh F- 10 medium supplemented with 50% calf serum, 1% 
chicken serum, 50 Jgfrnl hygromycin, 50 \*gfm\ phleomyrin, and 200 pg/ml neomycin. 



Eleven to twelve dai later, single colonies wfere visible by 



placed into 24 well c isjies. When some of the 



24 well dishes 



and transduction, liie next day 



harvested and titered lb determine the cell lihes with the h.ghest production of retrovirus. 
Titering was perforrr ed by plating 7.5 x 10 1 Senta cells per \ 'ell in 24 well plates on the day 



incubator. For each well, the 
nd re-fed with 2 mis of F-10 
50 pg/ml hygromycin, and 50 



ansduce Isolde cells. 0.3 ml of 



:o polybrene (Sigma) at a final 



idium was replaced with fresh 
Sigma). Every other day, the 



iye, and these were picked and 
became confluent, medium was 



.0 ml of fresh F-10 medium 
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supplemented with 50% 
phleomycin was added 



10 hours. The relative density of each well oaj Isoldes was n|>ted. Alter 8-10 hours, 2 and 

the media of duplicate wills of 
of IFN by IFN ELISA and for 



20/il of media from eldi well of Isoldes was a^ded directly to 
the Sentas. Harvested! medium was also tested jjor the presence 
IFN bioreactiviry. Thei 



with 50% calf serum, 
200 |Jg/ml neomycin. 



transduced Sentas, thi jiumber of colonies was counted for 



producing the highest 



titer was determined by 



correcting for the density of the Isolde cells virtien the viral pirticles were harvested (i.e., if 



(Life Technolocyies), 



except for 1 ml, and 



calf serum, 1 % chickep serum, 50 \ig 
to each well of the isolated Isolde colon 



next day the media wis replaced witi F- 10 medium supplemented 
% chicken serum, 50 jig/ml hygromy ;in, 50 pg/ml phleomycin, and 
resistant colon es were evident in the wells of 



When obvious neomycin 



two Isolde colonies g£ ye; rise to media with the; 



;n$ity at the time of viral 



other was at a 50% d 



for further work, as vJasUhe case in the present; 



taking into account the number of colonies and 



The Isolde cell line producing the highest liter of IFN -encoding transducing particles 



was scaled up to six i -75 tissue culture flasks. 



When flasks w<re confluent, cells were washed 



14 ml/flask of F-10 containing 1% calf serum 



Njledium was harvested,: 



then centrifuged at ll)5|,000xg in a Beckman; 



with F-10 medium (uhsiipplemented) and transducing particles were then harvested for 16h in 



this was incubated with ;<he pellet at 37 



hour. Aliquots were frozen at -70°C. Transducing particles wore then titered on Senta cells to 
determine concentrations used to inject embryos . 



ml hygromycin, and 50 [ig/mi 
es. Virus was harvested for 8- 



;ach well. The Isolde colony 



(Atlanta Bioloj 



60Ti rotor for 



Same titer, but < me was at a 5 % density abd the 
harvest, the one at the 5% density was chosen 
xamplc). 



icals) and 0.2% chicken serum 



filtered throug i a 0.45 micron syringe filter, 



35 min. Liquid was removed 
C with gentle shaking for one 



02/07/2001 WED 18:37 [TX/RX NO 7514] @006 



Sent By: AviGenics; 



706 227 2180; 



FelW-01 9:43PM; 



Page 7/9 



Declaration 
Jelfrey Rapp, Pli.p 

6. Following the I rcjcedures of Example 3 {[Production of 
birds were produced. 
Approximately 



3(j>0 White Leghorn (strain Line 0) egg 



the Speksntjder procure (U.S. Patenl No i 5,897,998), tien injected with ~7 x 10 4 
transducing particles W egg. Eggs hatched 21 days after in 



were measured by IPN 
hatch. 



BLISA from serum samples collecte 



ransgenic Chickens), chimeric 



were windowed according to 



ection, and human IFN levels 
1 from chicks one week after 



7. Following thef procedures of Example 10 (Product|i< 
Chickens), males wer<| selected for breeding. 

To screen for fjojroosters which contained the IFN tran 
extracted from roostel Sperm samples by Chel^x-100 exiracti 
samples were then sut jetted to Taqman™ analyses on a 7700 
using the "nco fcr-f (5'-TGGATTGCA$GCAGGTTC1 
GTGCCCAGTCATA jdcGAAT-3') primers]! and FAM 
CCTCTCCACCCAaIjCGGCCG-S') to detectj the transgene 
highest levels of the Nnsgene in their sperm samples were 
(White Leghorn) henstby artificial insemination.| 

Blood DNA iniples were screened for the presence 
analysis as described abWe. Out of 1,597 offering, one roo 
(a.k.a, "Alpbie"). AMhie's serum was tested fi>r the presenct 
hlFN was present at 2p) nanograms/ml 



on of Fully Transgenic Gl 

gene in their sperm, DNA was 
m (Walsh et ai, 1991). DNA 
Sequence Detector (Pcrkin Elmer) 
3') and "neo rev-1" (5'- 
labeled NEO-PROBE1 (5*- 
Three^Gn roosters with the 
>red to nontransgenic SPAFAS 

I 

of the transgene by Taqman™ 
iter was found to be transgenic 
of hTFN by hlFN ELISA, and 
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Alphie's sperm was used for artificial ihsemination of 
Leghorn) hens. To da e j 106 out of 202 (~52%j) offspring con 
Taqman™ analysis. Ties*; breeding results follow a Mendelian 
thai Alphie is transget ici 

Alphie was ma ted with nontransgenic Wjfrite Leghorn he as to produce G2 offspring, and 



blood DN A from G2 cfiifeks was assayed by Taq^tan analysis as 
chicks tested, 149 (60 
transgene. Egg white 

ELISA and found to cbrJtain an average of aboo.1 



8^>) contained the transgene, indicating Mendelian inheritance of the 
material from 150 of thejG? hens has been assayed lo dale for hlFN by 
900 nanogram 3/ml hlFN. G2 hens that did 
not contain the transglne, as determined by Taqman analysis, a so did not contain hlFN in 



constructed as sugges 



in serum. Of the 62 



their egg white. 



8. In other exper jpkits , additional proteins! 



GM-CSF, human erythropoietin (EPO), and B-tsJctamase (pMac; 



3-13, of the subject application of Ivarie, et al 



the procedures as se| forth above (pNLB-CMV-GMCSF am pNLB-CMV- p-lac vectors) 



except that the promoter used for the production of EPO wa: 



sequence elements (pi ILB-MDOT-EPO vector) 



Gv birds conlai niiig the EPO transgene Were tested to del ;rmine expression levels of EPO 



birds tested (60 experimental birds and 



EPO expression in tht serum with levels >_ 3.0 
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nontransgenic SPAFAS (White 
ain the transgene as detected by 
inheritance pattern and indicate 



were produced 



ed on page 11, lines 12-fj9, and having both ovomucoid and conalbumin 



described above. Of the 245 



in transgenic chickens, including 
, as suggested on page 32, lines 



These addition il proteins were produced using 



a synthetic promoter, MDOT, 



controls), 23 were positive for 



ng/ml. The adiitional 27 birds had EPO levels 
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ranging from 0.058 |g/ml to 2.450 ng/ml. The two control 
expression. 



In a similar r 



73 Go birds, produced las described above. Results showed that 
serum levels of GM-<|s£ j> 1 .0 ng/ml, while am additional 1 
0.026 ng/ml to about? l! 82 ng/ml. The remainder of the bird 
negative for GM-CSF production. 



, serum samples were assayed by EI. ISA for GM-CSF production in 



10. Consistent expression of p-lactamase was Shown in the sei nm of Go, Gi, and G2 transgenic 



chickens and in the egg white of eggs from Qi hens, produced 



procedures. Representative results, for example. 



her G2 progeny, of abbut 2.0 Mg/rni of (3-lactarriase. Both Gi t x)ster 4133 and his Gz progeny 



demonstrated levels of (3-lactamase in serum samples of about 
whites, from eggs of ih hens sired by rooster 4133, was expres 
0.6 /xg/ml to about 1.2f ug/ml. 

This declaration is made with 



showed serum 



ccording to the above-described 
expression in Gi Hen 5657, and 



and the like are pi 



lunihkble by 1 



tine or imprisonment, or bon (18 U.S.C. §1001) and may 



jeopardize the validly! of the application or 



made of my own knowledge are true and all statements m ide on information and belief 
are believed to be title J 



the knowledg 




birds were negative for EPO 



3 of the experimental birds had 
birds had levels ranging from 
i, and the three controls, were 



6.0 fig/ ml. (3-lactamase in egg 
ied in levels ranging from about 

; that willftil false statements 



any patent is^ing thereon. All statements 
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Table 1. Oligonucleotides used for IFN gene synthesis 



Templa 
te 


Sequence of Template 


Prime 
r 
1 


Sequence of Primer 1 


r 
2 


IFN-A 


5'- 

ATGGCTTTGACCTTTGCCTTACTGGT 
GGCTCTCCTGGT 

GCTGAGCTGCAAGAGCAGCTGCTCTG 
TGGGCTGCGATCTGCCTCA-3 ' 


IFN-l 


5'- 

CCCAAGCTTTCACCATGGCTT 

TGACCTTTG 

LL1 i-5 


IFN-2 


IFN-B 


5'- 

GACCCACAGCCTGGGCAGCAGGAGG 
ACCCTGATGCT 

GCTGGCTCAGATGAGGAGAATCAGC 
CTGTTTAGCTGCCTGAAGGATAGGCA 
CGATTTTGGCTTT-3 ' 


IFN- 
2b 


5'- 

ATCTGCCTCAGACCCACAG-3 ' 


IFN- 
3b 


IFN-C 


5'- 

CTCAAGAGGAGTTTGGCAACCAGTTT 
CAGAAGGCTG 

AG ALL A 1 LLL 1 G 1 LtL 1 LL ALuALA 1 u 
-3' 


IFN- 
3c 


5'- 

GATTTTGGCTTTCCTCAAGAG 
GAGTT-3' 


IFN-4 


EFN-D 


5'- 

TCCAGCAGATCTTTAACCTGTTTAGC 
ACCAAGGATAG 

CAGCGCTGCTTGGGATGAGACCCTGC 
TGGATAAGTTTTACACCGAGCTGTAC 
CAGCA-3' 


IFN- 
4b 


5'- 

GCACGAGATGATCCAGCAGA 
T-3' 


IFN-5 
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ffN^6 

"tfn^ 

IFN-8 


IFN-E 


5'- 

CTGAACGATCTGGAGGCTTGCGTGAT 
CCAGGGCGTG 

GGCGTGACCGAGACCCCTCTGATGA 
AGG AGG AT AGC ATCCT-3 ' 


IFN-5 


5'- 

ATCGTTCAGCTGCTGGTACA- 
3' 


IFN-F 


5'- 

GCTGTGAGGAAGTACTTTCAGAGGAT 
CACCCTGTACC 

TGAAGGAGAAGAAGTACAGCCCTTG 
CGCTTGGGAAGTCGTGAGGG-3 ' 


IFN-6 


5'- 

CCTCACAGCCAGGATGCTAT- 
3' 


_ 


5'. 

CTGAGATCATGAGGAGCTTTAGCCTG 
AGCACCAACCT 

GCAAGAGAGCTTGAGGTCTAAGGAG 
TAA-3' 


IFN-7 

L 


5'- 

ATGATCTCAGCCCTCACGAC- 
3' 
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